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Author's Note 


There is a simple, profound and overlooked classical alternative to 
Special and General Relativity principles. This alternative requires 
no assumptions other than those of pure classical physics and the 
most elementary mathematics. It is the correct alternative that uses 
only the mathematics and physics known at the time of the greatest 
scientists of all time, the great Galileo Galilei and the master of 
natural laws, Sir Isaac Newton. The alternative calculations lead 
directly to solutions to the physics of fractional light velocity 
problems encountered by the establishment of physical science 
during the last century. Until now, these problems were solvable 
only with the use of Relativity. I now invite the reader to put 
aside for the moment these non-classical tools which serve only as 
corrections to the incorrectly formulated principles of natural law. 
The reader can now use only the most elementary mathematics and 
classical approaches understandable to the new pupil of science, 
and experience, as I have, the beauty and truth of undisturbed nature. 
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Theme of the Book 


This book shows how the current establishment of physical science has successfully dictated 
to academia a model of laws of nature, not necessarily of the true laws of nature, dressing 
it up with principles and rules of convenience in order to force the theory to agree with the 
reality of observation and measurements born out of the experiment in the laboratory. 
- Examples of such rules of convenience are the Lorentz transformations, the length’ 
contractions, the principle of time dilation of the clocks and the principle of velocity 
dependent masses. Ignored is the fact that there are certain occurrences in nature’s 
laboratories that are simply denied observation to man. These are occurrences in nature 
which cannot be observed without causing direct interference, thus destroying the original, 
true character of the phenomenon under observation. Even the great Galileo Galilei 
{1564-1642} recognized this most important fact pertaining to the rue law of nature. 
Observation introduces distortion by man’s measurements. 


The measurement in the laboratory cannot agree with any theory that employs incorrect 
principles to describe the physics of the tue nature. If such principles become the 
orthodox rules and accepted practices of physical science, then the measured results will 
have to be corrected by employing new rules to correct the first. Einstein’s Theory of 
Relativity serves only as a correction to the incorrect principles and accepted practices of 
the physics of today. It is the correction to the incorrectly formulated Doppler Shift 
Principle and all other principles pertaining to velocities that are a significant fraction of 
the velocity of light. It is the correction to the physics of the atomic particles that move 
with fractional light velocities in the high energy accelerators, the physics of the 
gravitational laws of planetary motion and the motion of the stars, such as the planet 
Mercury or the recently discovered PSR 1913+ 16 neutron-pulsar star system. 


Supporters of Relativity claim that this theory is needed to solve all these problems. Yet, 
this book shows how Relativity is not needed by mathematically illustrating the solutions to 
these problems and all the other problems upon which the Theory of Relativity is based 
and claims its fame. The solutions are obtained with just a few lines of elementary 
mathematics and pure classical physics with no Relativity. The book shows proof that the 
physics text books are ignoring the most important principle of the physics of "undisturbed" 
nature. It is the principle this author calls the "Extinction Shift Principle." 
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The fatal error was simply that Michelson and Morley’s failure to observe a shift in the 
optical fringe pattern resulted in the incorrect conclusion that the velocity of light did not 
change! However, the velocity of light can indeed change without affecting the observed 
frequency or phase to first order as would be exhibited by optical fringe shifts. Proof of 
this is given in the examples to follow by mathematically illustrating the alternative 
approaches to solutions of physical science problems, thought to be solvable only by using 
relativistic procedures. These include such problems as that of the perihelion rotation of 
the planet Mercury and of the recently discovered PSR1913 + 16 neutron-pulsar binary star 
system, claimed to be a modern test for the validity of Relativity. The calculations are 
accomplished using solely Galilean transformations and the rules of the extinction shift 
principle,> an alternative to the Doppler and other incorrectly formulated principles which 
always require relativistic corrections whenever significant fractions of the velocity of light 
are involved. Exact solutions to such problems, which the current establishment claims 
requires Special and General Relativity, can all be solved using elementary mathematics, 
pure classical physics and the extinction shift principle alone. 


It follows immediately that, counter to established views, the wavelength of an undisturbed 
primary electromagnetic wave cannot shift according to the conventional definition of the 
Doppler shift principle. It is rather re-emitted as an extinction shifted wavelength of a 
secondary wave upon changing its velocity of propagation! As a consequence of the 
Galilean transformations, an undisturbed wavelength is independent of the reference 
frame. A similar theory known as the Ballistic Theory of Light was proposed by Wolfgang 
Pauli {1900-1958} who stated that the distance between bullets fired by a moving aircraft 
will remain unchanged to a fixed as well as to a moving observer. Similarly, the waves of 
electromagnetic radiation will propagate with unchanged wavelengths in an ideal vacuum 
and will be changed only at the measuring apparatus. 


The extinction shift principle defines the rules and principal axioms for the correct method of 
applying the Galilean transformations and the laws of nature without the need of tweaking 
the scales of measurements or warping the units of universal time. As will be illustrated in 
the following examples of solved physics problems, it is found that the extinction shift 
principle applies universally to all radiation and fields; i.e., electromagnetic, electrostatic, 
magnetic and gravitational radiation and is valid under the electrodynamics of Galilean 
transformations. 
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Preface 

The extinction shift principle, an alternative to the Doppler shift principle ¢ , is 
illustrated herein. An equivalent / alternative procedure to relativistic methods 
is given using solely the extinction shift principle and Galilean transformations. 
The equivalent alternative formulation makes use of no relativistic length con- 
tractions, time dilations or velocity dependent mass changes. 

It is assumed that all fields, i.e., electric, magnetic, gravitational and electro- 
magnetic fields, propagate with velocity ¢ relative to the source of origin, and 
with velocity ¢ + V relative to an observer in a stationary frame if the source 
moves with the velocity + V relative to the observer. Since the field is the vehicle 
by which force and energy are transmitted, then force and energy are assumed 
to propagate with the same velocity and are extinction shifted by means of the 
same principles employing Galilean electrodynamics. 
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Vorwort 
Es wird hiermit das Prinzip der Léschverschiebung { Ausléschen der Primarwelle 
+ verschiebung der wiedergestrahlten Sekundarwelle }, eine Alternative zum 
Dopplerprinzip ‘ , illustriert. Es wird ein aquivalentes, alternatives Verfahren 
zur relativistischen Methoden angegeben, welche anschlieBlich nur das 
Léschverschiebungsprinzip und die Galileitransformationen benutzt. Fir die 
aquivalente, alternative Formulierung, werden von den Lorentzkontraktionen 
{Verkiirzung der MaBstabe}, der Zeitdilatation {Zeitverlangsammung} und der 
geschwindigkeitsabhangenden {relativistischen} Masse keinen Gebrauch gemacht. 
Es wird angenommen, daB8 alle Felde, namlich die elektrische, die magnetische, 
- die elektromagnetische, sowie auch die Gravitationsfelde mit Lichtgeschwindig- 
keit ¢ beziiglich der mit Geschwindigkeit + v bewegten Quelle, aber mit der 
Geschwindigkeit ¢ + v relativ zum rehunden Beobachter fortpflanzen. Da das 
Feld selber das Mittel zum Transmission der Kraft and Energie ist, muSten auch 
die Kraft and die Energie mit der gleichen Geschwindigkeit fortpflanzen und 
auch im gleichem Sinne der Galilei-Elektrondynamik /éschverschoben sein. 


Loschverschiebungsprinzip: Graphische Darstellun; 
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Introduction 


It is illustrated herein that the Special and General Principles of Relativity are merely a 
mathematical equivalent to the correctly formulated natural laws. The Relativity 
principles serve only as a correction to the incorrectly formulated principles of the 
physics of fractional light velocities supported by the current establishment. For instance, 
principles such as the Doppler shift incorrectly require that the velocity of propagation 
of electromagnetic waves and gravitation has to be constant in all frames of reference. 


The correctly formulated extinction shift principle presented here requires no relativistic 
corrections, permitting one to arrive at precisely the same results using Galilean 
transformations and elementary mathematics without Relativity. The extinction shift 
principle defines the rules for applying the transformations and the mathematics. It is the 
correct formulation of the physics involving the electrodynamics of fractional light 
velocities without Relativity. 


Mathematical illustrations of the extinction shift principle are: 


° The Invariance of the Wave Equation using solely the principal axioms of 
the extinction shift principles under Galilean transformations applied to re- 
emissions in Euclidean Space Geometry 


° Various optical gyroscopes using the extinction shift principles as defined 
on page 14, in reference [4] and Appendix II, illustrating the Sagnac effect 

° A typical problem in convection of waves in a moving refracting medium, 
where an equivalence to a frequency dependent index of refraction is 
understood 

° A problem of a moving charged mass under influence of an accelerating 


potential, yielding an equivalent effective mass _ m,, = m,/1- , the 
mathematical equivalence to the relativistic mass 


° A transverse relative time shift which is a direct consequence of extinction 
shifting and_re-emissions between frames of reference, yielding 


T, = T) /a{1- % a pure classical equivalence to the Time Dilation 

° A ae classical solution to the Mercury perihelion rotation problem, 
yielding 42.998 arcsec/century, from Galilean transformations of the 
gravitational effects of interacting mass particles in Euclidean space 


° A_ pure classical solution to the PSR1913+16 binary pulsar perihelion 
rotation, yielding 4.2265 degrees/year, the precise result of Relativity 


° The Appendix includes pure classical solutions to Gravitational Redshift 
and Solar Light Bending effects obtaining Av = vy, res and 60 = aoe ; 


respectively, using solely the extinction shift principle and Galilean 
transformations on the rectilinear path of photons re-emitted from 
secondary sources of emission. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Definition of Extinction Shif 


Any wavelength 4 and frequency % of primary electromagnetic radiation will propagate 
along an interference free path with velocity ¢ relative to its most DIRECT source which 
moves with velocity v,; and with velocity ¢+v: relative to the rest frame. The undisturbed 
wavelength will remain unchanged _{preserved in all other frames of reference}, along an 


interference-free path, independent of the source velocity. 3 


Upon interference, the primary wave is extinguished via a matter—wave interaction, thus 
terminating the interference—free path at the point of interference, or at a SECONDARY 


source moving with velocity ve. Any secondary wave would be re-emitted on the frequency 


vi —- V2 4 
vo = v(1+ ) as would be noted in the frame of reference of the secondary source, 


moving with ge ve. The <b secondary wave will have the undisturbed 
wavelength 2’ = < = y(t +— - ' {preserved in all frames} and will propagate along an 
interference free path with velocity ¢ relative to the SECONDARY source and with 
velocity ¢+V2 relative to the rest frame. : 


Upon interference, thus terminating the interference-free path of the secondary wave, at 
the point of interference, or at the TERTIARY source moving with weal v3, a tertiary 


Vo — = 


- Vo — V3 
) w(1+— 1+ 5 


wave would be re-emitted on the frequency ”’ = “(1+ a 


as would be noted in the frame of reference of the tertiary source, siege with velocity vs. 


The re—emitted, pad wave will have the undisturbed wavelength 


— V2 


A" = = 2 detia—t— "1 4 a {preserved in all frames} propagating along an inter- 


ference free path with velocity ¢ relative to the TERTIARY source and with velocity ¢+Vs 


relative to the rest frame . 3 


Similarly, any N-ary wave will be re-emitted with velocity c relative to its N-ary source 


of velocity vy and will propagate with undisturbed velocity ¢+vw relative to the rest frame. 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


finiti f Extincti 
A hypothetical observer, moving with velocity vo, able to observe ALL events without 
interference, would note the undisturbed velocities ¢+¥:1-Vo , C+V2-Vo and C+V¥3-Vo and 


te 


the undisturbed wavelengths 4 , 2’ a Atta a ea I and 4” = (1+ Sa y-1(1 4 2 


of the DIRECT, SECONDARY and ieinndies sources, paecaeie, 


Any ordinary observer, moving with velocity vo , would note the frequencies 


Vi —Vo . 

Y%(1 = for the direct, 

, Vo-V V2 - vi 

v (1 +-=— 4 = [vo(1 +——"2)] (1 + 22) for the secondary and 
a Vo = V3, 


142) = [m(t4+—— 2) (14 


2") (14-4 —2) for the tertiary source. * 


Note: The undisturbed wavelengths are independent of any reference frame. Neither the 
undisturbed velocities nor the undisturbed wavelengths are measurable by ordinary means! 


A measurement on the wavelengths would yield in all cases 


Vi-—Vo,_ 
Ao(1 + -" _ for the direct, 


ve. V2" Vo, — 
v4 ———) : for the secondary and 


” Va — "0, Yo =1 7 
er for the tertiary source, 


to any ordinary observer moving with velocity vo . To any fixed observer { vo=0 } 


Vi - 
Ao(1 ae for the direct, 


, V; = 
a1) for the secondary and 


4 448)-1 ; eae 
hear for the tertiary and similarly for any N—ary source are noted. 


Here, the ordinary, real-world observer is the equivalent of the hypothetical observer with ~ 
a window placed in front of him, in his frame of reference. 

The fixed hypothetical observer here would note that the interference would not change the 
velocity-to—wavelength ratio of the radiation. Consequently, in a fixed observer’s frame 
of reference, the relative frequency »’ of the primary radiation noted before interference 


would always equal the relative frequency of the secondary radiation noted after interference. * 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativity Principles 


Definition of Extinction Shift applied to Gravitation 


Any interaction between two mass particles in the same frame of reference and separated by 
space and a distance Y between them will occur with a characteristic one-way transit time of 


fon wn = =, where C is the velocity of propagation of the gravitation field relative to its 


primary source, the mass particle setting it up. The round trip transit time is thus 


_ 24 
t round-trip ™ € 


. The round-trip transit time between any two mass particles approaching one 


another with the relative velocity V is 7 = 24. The round-trip transit time between any 


round — trip ct+vV 


two mass particles receding one another with the relative velocity V is r = 


round — trip c-vV° 


In general, the round-trip transit time between two approaching masses is D rcitnattoee = Cap” 


2 ae 7 
Cp = VC +V" - 2cvCOS¢ js the vector sum of the velocitiesC and V. @ is the angle 


between the line joining the masses and the relative directions of motion of the approaching 


tnd 2 2 2 
masses. Similarly, 7 = 2 ,where C'.= ye —V° + 2cevCOS¢ js the vector 


round-trip Ci sp 


sum of the velocities C andV for receding masses. Any gravitational signal conveyed from 
one mass to another approaching/receding mass would have a decreased/increased transit time 


: : “,. 43 = (—~ _ c 
or an effective decreased / increased transit distance of “wp = (Gp I? / Treo = Gr. 


A primary gravitational wave conveys information on its most DIRECT source, say a mass 
particle M, with velocity Cc relative to M which moves with velocity v, relative to the rest 


frame. Assume this primary wave has a wavelength Ag and moves with velocity C + V, relative 
to the rest frame, analogous to the case of electromagnetism. It would have the velocity 


C+V,~- V, relative to a particle m of velocity v, , perturbing it and causing it to wiggle at 


c+V\-V Vi-V> 


the frequency y'= —j—* = v,(1+—>+) . The gravitational field set up by m would convey 


i= 
Cc 


indirect information on M at the wavelength 4'=-5 = 1,(1+ 


Vv 


“2-1, propagating with 
velocity C relative to m and with velocitycC + V, relative to the rest frame. 
Herewith, the very same principal axioms are applicable to both gravitation and 


electromagnetism. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativity Principles 


Fo, 70, Fo 170 
Te Ta 


a Pp ce BZ = 


On Invariance of the Wave Equation 0 under Electrodynamics 


of Galilean Transformations, using the Principal Axioms of the Extinction Shift Principle 
applied to Re-emission in Euclidean Space Geometry 


Assume: 


1) ‘All undisturbed primary waves, i.e.,® = © ,Sin2x(vt + +x) areemitted at velocity 
c relative to their most primary sources and upon any interference are then re- 
emitted at the same velocity c in the frame of reference of the interference. The 
undisturbed primary wave propagates with velocity c'# C in all frames of 
reference other than that of the most primary source. The re-emitted secondary 
wave O'= O', Sin2z(v't'+t 7x') noted withrelative frequency v' and extinction 
shifted wavelength A' , propagates with velocity ¢ relative to its secondary source.’ 


ii) The undisturbed (not measurable) wavelength / ,void of interference, remains 
unchanged in all frames of reference. 


ili) The laws governing emission and re-emission do not change with the frame of 
reference. 


As a consequence of i, ii and ili, the apparent equations of motion, due to measurement or 
extinction of the primary wave, will be the same for all observers, regardless of the frame of 
reference, since the velocity of the re-emitted wave is always C in the frame of reference of the 


interference. Only the observed frequency V' and extinction shifted wavelength /' will depend 
on the frame of reference. From the principal axioms of the Extinction Shift Principle (See 
Appendix IV), all interfering observers will measure a frequency y' and a wavelength J', the 
product of which is always c . In the frame of reference of the primary source, vj = c. For any 


approaching source, the observable is always v'A'= [v(1+ D][A(1+ 4)" ]= vA = c. For any 
receding source, the observable is always v'A'= [v(1- $)][A(-%)"]=wleac. 


A hypothetical, non-interfering observer, however, would note that the velocity of the undisturbed 
wave would depend on the reference frame, strictly obeying Galilean transformations and that the 


undisturbed wavelength / , not measurable by any interfering observer, would remain unchanged! 


The hypothetical observer, who abides strictly by the principal axioms of the Extinction Shift 
Principle, while correctly applying these rules to Galilean transformation in Euclidean Space 


Geometry, would correctly predict that all interfering observers would always note v'A'= vA =c, 
By differentiating the equation ®'= ©', Sin2a(v't'+ 7x') twiceafter r' and x’, the interfering 


observer arrives at z f= -O'(27)y v" =v? A” ze. Thus, the interfering observer, 


fo, oo, #o' 1 #o'_ 
x? + oy” + a = yi2 giz or a 9 


regardless ofhis frame ofreference, derives the same equation 
for quantities differing only in v' and A', but notin v'A'= vVA=C, 


Herewith, the wave equation is found to be totally invariant under Galilean Transformations, using 
the correctly formulated principle axioms of the Extinction Shift Principle, applied to re-emissions 


in Euclidean Space Geometry. 
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On optical gyroscopes, Sagnac effect and 
rectilinear path of photons from re-emitters 


in rotating frames 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In Figure 1, the frequency perceived at the 3-point re-emitters A, B and C is 
v to any observer in the respective frames of reference of the re-emitters. This 
is thereby consistent with the fact that the re-emitters have no relative motion 
with one another since they are rigidly attached to the rotating platform. 
However, a fixed observer with velocity Vo=0 positioned anywhere between 


any two of the re-emitters sampling the beams will note the frequency 
V 


ot+V : 1 ; ; 
volt + S ) where the velocity v = +5%° for the beam propagating with 


velocity ¢+V , and the corresponding frequency for velocity Vv = -5e ‘for 
the opposing beam propagating with velocity C-v . Thetwo frequencies noted 


O++o r 0-10 r 
by the fixed observer are m= %(1+——@—-) and =» = »(1 ——— 


and thus the shift in frequency noted here and anywhere in the loop as seen from 


; ‘ ‘ _. or 
an inertial frame is 4” = %-% = ~~. 


‘ : A Ff om. & 
Given that the ratio of area to length is [ = 7 , the frequency shift is found to 


4A 4A ‘ 
be 4% =75%% = 77% for the 3-point re-emitter problem. 


Assume that the point re-emitters are fed by a source located at the center of 
rotation of the optical gyros. Thus, fora fixed observer, the reference frequency 
noted directly from the source when compared with the frequency of any of the 
re—emitters will be equal only at the instant in time when the observed re-emitter 
is moving transversely with respect to the observer. As conveyed to any observer 


in an inertial frame by a sensor rotating with the frame, the difference in the 


4A 
loop frequency is always 4” = 7®@ . 


It is shown in Figures 1 though 5 that this frequency shift 4” = ao is derivable 


for any value of N re-emitters or a multiple (N-point) system of N-ary emitters. 


Some Classical Alternatives 


Extinction Shift Principle Illustrated; 
equivalent to Special and General Relativistic Principles 


Optical Gyroscope: 3 Point Emitters 
V7 B L = 33 

<a = V _ 3 3 

saad (c+ v)-v a 


Vr vy = or 


Vr or 


Undisturbed _\ 
Photon Path 
Vv = V7 Cos (60°) r= “> 
AL. +e Vieqy = 38r 
AL.4. r 1,4A 
C= a * 
AL. r 1, 4A 
“— a aa 
C AL - Alor Alo _ MA 
L L Leek 
AL Mw Av = —ov = —o 
L A v L LA 
Figure 1 
Optical Gyroscope: 4 Point Emitters 
A — rv2 B 
L = 4&2 
4rV2 4r V2 


Undisturbed 
Photon Path 


Figure 2 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Optical Gyroscope: 6 Point Emitters 


Ctv 
B L =6r 
a 6r 6r 
ay S.C 
v = v7Cos (30°) (c+v)-v sg 
Vr = or 
v=v 13 = ce 
C Te 3 
3r 
Alow = Vicw = C @ 
\ Undisturbed AL cry Ns = aa MA ) 
ad Path L 2c 2° cL 


Figure 3 


Optical Gyroscope: WN Point Emitters { N=large} 


Figure 4 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In Figures 2, 3 and 4 the procedure used in Figure 1 is repeated, deriving the 
equivalent time-of-flight, the effective propagation length using Galilean 
transformations. In Figure 5, it is shown that an equivalence of the effective 
length for a refracting medium can be accomplished simply by letting the number 
of re-emitters in the loop N+. The ratio of the frequency dependent 
effective length to the actual length Ly(v) / L replaces the index of refraction 
n(v) ,  Lw(v) is the effective path length at the frequency of interference ” , 


Aly(v) is the change in effective path length. It is shown that the ratio 


4A 
Alyy) / L(y) isactually ‘cx® , £ being the actual physical length of the loop. 


This concept illustrates that the extinction shift principle is also applicable in 
. refracting media as well as in vacuum. 


Alternatively, it may be assumed that all electromagnetic radiation, electrostatic, 
magnetic and gravitational fields propagate with velocity © with respect to the 
most immediate primary source, i.e., with velocity © with respect to its N-ary 
re-emitter or the dipole element ”N” of the medium whose velocity is vv, but 
with velocity ¢+Vw with respect to the rest frame. This velocity is effectively 


c ae ° ° . j 
Cn = =i» characteristic of the refracting medium of index of refraction 1(v) 


at the frequency of interference ¥ , in the frame of the medium. 


This re-emission process occurs universally, even in the most dense media! And 
there is not a shred of evidence against this. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Optical Gyroscope: Refracting Medium 
Medium with Index of Refraction n with N re—emitters 
N=Very Large 
Since n(v) is frequency dependent, then the effective velocity of the field in the medium is 


1. an(v) 
n (vo) ov 


Ch +V = Crt v( 1- 120) ) , essentially a Galilean transformation. 


1 an(v) 
N(v)? av 


For all practical purposes, the effect contributed by the term v( vp) to any changes in 


the velocity in the medium is essentially a second order effect and can be neglected here. 


See Page 17 on convection. id in 
in naanebehetabetabie. 


Phe) 


a | we _ Ly 
C+ vA, C 
Eho-v 
fa @ 
ity 
al <a 
te a 
veh N=Very Large ;« AL ory =f x Ly 4A a) 
The field propagates in the medium \ a L. C 2‘ oL 
with velocity c’ =c + v between the “c rv 1. 4A 
constituent N-point emitters along a ae Bey ee Se 
preferred optical path. This path has enti’ Ly, c 2 eb 
an effective length L, = nl = 2ar‘n | seengetete™ Aly Alcs  Aley 4A 
Here, L is the actual physical length. “f-°¢""" = t= =e 
Ln Ly Ln cL 


The wave propagates in the medium with effective velocity C, and wavelength A, 
and has the vacuum wavelengthA = nA, . The effective length along the optical path 
is NL for field of velocity C_ relative to the finite number of N-point emitters. 
The area A has no physical importance other than convenience for the mathematical 
expression of the effect! A / L is the ratio of the physical area to actual length. 


Figure 5 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Sagnac Effect Explained using 
Extinction Shift Principle 


In Figure 6 and 7 the source and observer are rigidly attached to the rotating 


platform. A phase shift as function of the angular velocity @ is noted. 


In Figure 6, the frequency perceived at the re-emitters A, B and C and at the 
screen S is %  toan observer in the respective frames of reference. This 


perception is thereby consistent with the fact that the re-emitters and the screen 
have no relative motion with one another since they are rigidly attached to the 
rotating platform. See Appendix II: Sagnac Effect (Proof of Galilean Transformation) 


The screen moves the distance AX during the transit time of the light around 


the loop SCBAS and the change in path AL for the loop is simply 4X v2/2 
in the direction of the re-emitter points. The propagation of all radiation is 
one of a rectilinear motion, along a straight line. Thus, the frame does not 
rotate with the platform and the distance between the re-emitter points is 

constant. As aconsequence of rectilinear motion of radiation and the Galilean 


transformation, the path length is not constant! It is shown that the shift due 


4A 
to change in propagation path lengthis 4¢ = 7® whichis derivable for any value 
of N for a system of multiple N-point or N-ary re-emitters {number of dipole 


antenna elements re—emitting the wave in the refracting medium}. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Sagnac Effect Explained using Extinction Shift Principle 
Optical Rotational Sensor: 4 Point Emitters 


The undisturbed wavelengths are equal 
C everywhere along the optical paths since 


the frequency in the frame of reference of 


the rigidly attached emitters is the same. 


Undisturbed C+v 
Photon Path Wy, Observer 
B — Ar 


Screen S moves distance AX 
Source moves 


during transit time At 
with 
_ 42s rv A Vr = or rotating frame 
meAnes * "e+vp-¥ SG | 2 2 
similarly L = 4r/2 |: VeVr> =>or 
4a _ ai | es 
ania (c-v)+v sc : 
472 L | Net AL = Alsascs + ALscaas = —or 
AX = v7 = ; @® = ised : 
Be ae r/o = 44 
Al sascs = = B =a ? Fi cA or /2 v2 L 
Alscaas = Wax = Lie 
2 c 
Phase Shift Noted 
4A 
Ag = — 
- cA” 
Figure 6 
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On convection of waves in moving media of 


dipole secondary sources of emission 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In Figures 8 and 9, using as a tool a hypothetical observer capable of observing 
without interference the wave in vacuum and in the medium, it is shown that an 
equivalent formulation can be obtained for the so—called Fresnel dragging effect 
noted in refracting media. The indexofrefraction n(v) expressed asa function 
of frequency is the correct manner of expressing this physical characteristic since 
the pattern by which the wave is re-emitted in the medium is a function only of 
the frequency of disturbance induced by the incident radiation into the N dipole 
re—emitters and the spatial pattern of the re—emitters that is characteristic of the 
medium itself. The incident wavelength is extinguished. n(a) expressed as 
function of wavelength, often found throughout the establishment and at least 
implied if not applied in most text books, is an incorrect formulation, thus leading 


to incorrect conclusions and assumptions on convection of light. 


In Figures 8 and 9, it is shown that in each case of refracting media, since the 
frequency of interference that excites the absorbing face of the medium must be 
equal to the frequency at the face that re-emits the secondary wave, the medium 
is always the equivalent of a window when applying the extinction shift principle . 
The effective length or window thickness is L'(v) , where L'(v) /L =n(v), L 

being the actual physical length. The effective velocityis U=c/n(v) in 
the medium, and thus the transit time over the length L is a function of 


v = (1 -)) and thus an indirect function of the velocity v of the motion of 


the medium. See Appendix IV: Moving/Fixed Windows Principal Axioms. 


All waves propagate with velocity c with respect to their most immediate 
primary sources, the N-ary re-emitters or dipole elements in the medium. ? 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Convection using Extinction Shift 
Refracting Medium with Index of Refraction n(vo) 


NOTED BY HYPOTHETICAL OBSERVER { IN THE MEDIUM FRAME } 


se pe pk pe pepe pep Cabaeeb bab abel ae ae 
ree eneneee chee eect ecotat ee. 
eecee ch eh ah nt UE eee acne! 
steletetetatety ref etptele oe eel t 


Stogetce \ be 

petebetete ted eet, 
ce epeetetetet | n(vo)f etetetctee 
fee fastinteie Pele ba babel, 


See Appendix IV: Fixed Window 


U = Fixed medium of Principal Axioms, page 20A. 


Moving medium 


bk 
ist pCotal pte Catal) 
ee ebet abet abet, 
Seteleletet etal, 


itabete tol etabatata 
cececcesecete® 


Vo C-V aetna Me — ee 
cae eeeteeetety 
Ao Cc ested N(V) atet stat See Appendix IV: Moving Window 
= n(v) so of Principal Axioms, page 21A-22A. 
V 
aU _ _¢_ anv) | (1) vy = vo(1 es (2) 
av |, n(vo)? — av ” av , Pe 
—_—_ = -Yv — 
av are 
From (1) and (4) how au, AV (4) 
Cc 


__Av_ 
(vo)? 


AU 
Vo 


Cc | an(v)| av 
N(v)2 dV Iy AV 


From (3) and (6) 
aU _ 1 | an(v) 


poll ~ 5 ' 
av ifs n(v) dV ly 


Note: constant c does not appear in (7). Figure 8 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Convection using Extinction Shift 


Refracting Medium with Index of Refraction n(v) 


NOTED BY HYPOTHETICAL OBSERVER { IN THE REST FRAME } 


, v2 
v= v9(1 i 
C+V 
not measurable 
A! = A(t =)" 


Undisturbed 
{In the medium frame y = vo(1 -4 } Wavelength 


ehebebe lett pate abbr erably 
chpheletatebe n(v) ebeketetere 
Sitesi datiate Pet ehebete tel 
Raentciet iets thee l ebay 


’ a 
A = g(t =a 1 


Extinction Shifted 
Wavelength 


+ 


See Appendix IV: Moving Window of Principal Axioms, page 21A-22A. 


Let change inv =Av=V 


U+Av+AU| = U+Av- scree vo * Av 
N(vo) ov 
Vo 
. 1 

U+Av+AU}] = U+(1- grote Yo ) Av 

v9 n(vo) ov V9 

Note: constant c does not appear. 
Figure 9 
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On the effective as opposed to actual mass change 


as function of velocity of mass 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In Figures 10 and 11, using extinction shift principle and Galilean transformations 
to derive the effective path lengths as a result of changes in propagation time—of— 
flight, an alternative calculation for the relativistic effects can be obtained. In 
Figure 10, it is shown that an equivalent effectivistic or apparent mass as opposed 
to the relativistic mass can be derived without requiring any change in the actual 


mass as a function of velocity. “ 


Since the mass particle is in motion, the force field acting on it would have to 
propagate over an increased round-trip path, from the moving particle to the walls 
of the accelerator and then with extinction shifted velocity back to intercept the 
moving particle which will have moved to a new displaced position during the 
round-trip transit time of the field and its effects. 


The field itself does not exert force on the mass particle. Force is transmitted via 
the field from the walls of the accelerator. The field is massless! 


No length contraction or time dilation effects are assumed! 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativity Principles 


Effective Mass Mer 


V+ 
Accelerating 
Potential 


i Za? ESO Fie gaa 
Fel ans qn te 
tel : a it obs F(0)= 549 
| Figure 10 
{Note: m, remains constant in Galilean Electrodynamics!} 

c'= Vc? + v? Cosy =(1- 4)" 
At,=3=4 At, = = xh = $0- 2)? 
L,= d= d+ 4) L, = d(1- 4)? 
L,= d(1+94- 34+...) L, = d(1+$4+ 34+...) 
The path ratio is aSet = nie = (1+ 3 4 $44. )® a = “vy? and the total transit 


time is ¢ = At, + At, = $[1+ (1- ¥y?] a £[(1- wy 3). Thus, the effective distance is 


d 
der = {= from which a velocity dependent effective force of F(v) = Eg = sq is gotten. © 
4 


Anaccelerationof a= & = ae q= == = x q he results from which an effective {not the actual} 
m ; —_ 

mass of M. = = = Is gotten from the Extinction Shift Principle. An effective mass change 
la 

may be given as AM = M.4 - m,(1- vy? -m,- Equating energy and effective mass, 


: . 1 v? 1 2,1 1 
a maximum value of Am=m, may be given by My(I1+ z=z)- My = MV Sara Ex. 


Cc 
Thus, the energy required for this effective mass change is therefore E = Amc? =m,Cc?. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativity Principles 


To 
On Transverse Relative Time T'= === under Electrodynamics 


G'= 
C= 


Figure 10B 


Let a source move with constant velocity V in a direction transversely relative to a stationary 
observer as indicated in Figure 10B. Assume the source has a lifetime of 79 seconds and emits 
two bursts of signals, an initial one at birth (¢ = 0 ) anda final one at death (¢ = 3). The resting 
observer is placed at a distance D from the nearest point on the path of the moving source. Let 
the initial burst serve as time reference and be emitted such that it is received at the observer’s 
measuring apparatus when the source is positioned such that a line extended from the observer 


to the source is at right angle to the path of the source (dotted line). It is herewith mathematically 
illustrated that the difference in the times of arrival of the initial and final waves is 


actually 7'> T) ;atransverse relative time shift, the inverse of a transverse relative frequency 


shift. As a consequence of Galilean transformations and the rectilinear path of all constituent 
parts of a wave front, a simultaneous detection by a single observer of both the initial and the 


final signal busts is not possible! The initial wave front will arrive at the speed c'= Vc? +v? 


for the distance ./D? + D? me and have the radius D = 7,c. The final wave is emitted at 


distance 7, V_ past the point of emission of the initial wave. The final wave front is received 
at the observer delayed by 7' seconds, during which time the center of the spherical wave front 
moves the distance r'V past the ¢ = 3 point to thet = 9 point, while its radius increases to 


t 2 1 . 
the length of r'c. It follows from geometry that (r ey - (roc) +[c v)* . Solving for T' 


T : are : , 
we get r'= Jez . Thus, a particle of lifetime 7, and velocity v_ will appear to any fixed 
Vv 
ee 
- 
observer to move the distance r'V intime 7'= jez ; 
7 ee 
This effect is therefore a transverse relative time shift, not a time dilation! 
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On rectilinear path of gravitation of mass particles 
under one another’s influence and 
effect on planetary motion as function of relative velocity of 


influenced mass particle and field set up by influencing mass 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In Figure11, it is shown that by using solely Galilean transformations, effective 
lengths and the extinction shift principle, the perihelion rotational effect of the 
planet Mercury can be calculated without employing relativistic assumptions. 

As in the case of the Sagnac effect previously illustrated, gravitation as well 
as all other radiation always propagates in a rectilinear fashion. The propagating 
gravitational field governing planetary motion does not rotate ! Thus, the force 
and effects are all functions of the relative motion of mass particles and the field 
set up by the other mass particles under its influence! The alternative result here 
is precisely the mathematical equivalence of the results obtained using relativistic 


assumptions. * 


No mass change, length contraction or time dilation effects are assumed! 


28 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Perihelion Rotation of Mercury using Extinction Shift Principle 


M and m remain constant in Galilean Electrodynamics! 


GM = 1.3271544 - 102° m3/s? 
a = 57.9: 10° m 


‘rec = effective length { receding } e = 0.205633 

Tapp = effective length { approaching } r = a( 1-e? )/((1+eCosy) 
GMm _ Gum [em [am 

Effective force IS Free = a Fapp = Fan a vez — 


Assume that any force or perturbational effect transmitted via gravity will propagate with 
velocity cC relative to its primary point of origin, m or M. Consequently, along the return 
path, completing the reflected energy exchange information on m and using the Galilean 
transformation, the return effect will propagate with velocity ~° = /c2 + 7 + 2veCos@ 

{ an Extinction Shifted gravitational reflection from m back to M}. 

Vis the velocity of the orbital motion of m atthe angle ¢ relative to the direction of 
propagation of the field G with velocity C relativeto M. { The resultant velocity c’ has 
practically the same angle ¢ relative to V since . <1 ina Kepler orbit, sweeping the same 
angular history for ¢, for O<v<xz and z<v<2x }.4 


29 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Perihelion Rotation of Mercury using Extinction Shift Principle 


Figure 11B 


Effective length calculation as function of ~ : 


Wrec = * = [= = [1 -Gr2t “ cosg]# 
GM a voy 3 
Dapp = Tapes = ain + 2 Cosp]4 


For receding m : O<v<x 


c’ = ¥c*?-v* + 2vc'Cosd 


M 
2vce'Cos@ = see Wrec * ot 24.34 —Cos¢] since ~ = 4 
= (1-24 “ Cos)? a. : GM av y Bene oe GM 
r a( 1-e7 ) que = ofa gat gg Oe VP 
Trec = = > = 
Cc 1+ eCosy inn oe A 
rec = W aa 2c osp) Av 


3 (+v)? 3 (+v) 
A@rec = W (-—>— — + ———- Cos 
lrec = r(i i=, Gas¢) Av=+t+v 7 2 c 2 
26° ¢ similarly 3 (eve 3ey 
- -v 
no or a 


For approachingm: zz <y<27 


c’ = /c*+v* -2vcCosp 


Net change in angular rate Aw = Aa;ec - A@app 


YoY 1 | 
Treo = CTrec = F(1 -— + 2—Cos¢) = 
Cc Cc | 
| Note: odd terms { =“ cose } cancel 
c 


v2 V 1 

c’ = c(1+—>-2—Cos¢)2 _ a”, 34 

; C2 C A o [( 2 (+5)! 
Yeon = 

re; Ae = ap ™ gf = 3w GM es a 
Tapp = CTapp = r(1 ae Cos) 2 (ond a(1 - @*)c* 2 

e Aw = 7.04814 + 107 rad 

app = r(1- sate +—Cos@) sal rad/sec 


on 62 GM 1 
Aw a Ae = 5.019568 * 10-’ rad/period = 42.988 arcsec/century 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Perihelion Rotation of PSR 1913+ 16 Binary Pulsar using Extinction Shift Principle 


M, and M, remain constant in Galilean Electrodynamics! | 


A radio binary pulsar system PSR 1913+16, discovered in 1977, consisting 


of two masses Mp and M- _ orbiting about their center-of-mass point , as 
illustrated in Figure 12A, is currently being claimed by relativists as a modern test 
confirming General Relativity.” However, it is shown here that by using solely 
Galilean transformations along with the concept of extinction shifting of the 
gravitational effects, the results obtained are mathematically equivalent to the 
results using procedures of General Relativity. The observed effects noted in the 
binary pulsar system are calculated using the concept of extinction shifting of the 
perturbational effects of the two mass bodies under one another’s influence. The 
effects transmitted via primary gravitational waves propagate with velocity c 
relative to the perturbing mass, but with velocity c’ relative to the perturbed mass. 
This procedure is found to be equivalent to that of General Relativity.‘ 


M,: Me, Center-of-mass system 


Figure 12A 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Observed over a period of years since 1977, the orbital period of the 
PSR1913 + 16 pulsar system is precisely determined, thus permitting additional 
parameters characterizing the system to be derived or calculated as summarized 
in the box below: 


6.672 * 10-'' m3/s? Tp = 27906.98 seconds 
1.3271544 + 102° m3/s? = 7.7519394 hours 

1.439 MO Wp) = 2.2514745 : 10% rad/sec 
1.389 MO e = 0.617155 


fy = 9.917533429 + 108m fe = 9.572935324 * 108m 


Assume that any perturbational effect transmitted via gravity propagates with 


velocity ¢ relative to its primary source mass Mp, or Mc. Consequently, 


along the return path, the reflected energy exchange information on the 
perturbing mass, using the Galilean transformation, will propagate with 


velocity c’ = /c* + v?  2vcCosp { an Extinction Shifted gravitational reflection 


from Mp to Me and reciprocally, from Mc backto Mp}. Vp and Ve are 
the respective velocities as seen from the center-of—mass reference frame 


(Figure 12A). Vv =Vp-Vc is the velocity of orbital motion of Mp and M. 
relative to one another’s frame of reference. 

Moving about the center-of-mass point, Mp has the velocity 
op’ = yc? + v,? # 2v,cCos¢, relative to the gravitational field set up by Mc. Vice 
versa, Mc has the velocity c’ = /c? + v.? ¥ 2vecCos¢. relative to the field set up 


by Mp. 9p and ¢c are the angles between the direction of motion of the 
respective masses and the direction of propagation of the gravitational field set 


up by the other mass. The resultant velocities ¢p’ and ¢.’ are pointing 
practically in the same direction as the propagation velocity of the gravitational 


v 
field since ¢<1 and ina Kepler orbit, the angles ¢) and ¢c are swept 


through practically the same angular history for 0<v<a and a<v<a2z, 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Under Galilean transformation, where the propagation velocity ¢ of the 


_gravitational field is additive to the velocity v ofthe mass that sets up the field, 
it does not matter whether the reference frame chosen is that of the center—of- 


mass of Mp and Mc<, as illustrated in Figure 12A, or the reference frame of 
either Mp or Mc, as illustrated in Figure 12B. The problem is analytically 
the equivalent of Mp orbiting about Mc with velocity v = Vp-Vvc, which is 
the relative velocity of Mp and Mc. Inthe Mc Reference—frame system 
(Figure 12B), the velocity of Mp is c’ = Jc? +  ¥ 2vcCos@ relative to the 
field set up by Mc where ¢ is the angle between the direction of motion of 

Mp, and the direction of propagation of the field set up by Mc. Since = = 


then the velocity vectors ¢’ and ¢ are pointing practically inthe same direction. 


Assume that gravitational waves propagate as any electromagnetic radiation, and 
that the Galilean transformation holds. The effective distance effective and, 
therefore, the force transmitted by gravity are functions of the velocity of relative 


motion between the two masses M, and M, (under one another’s influence). 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


The effective path length [effective ina Kepler orbit can be expressed essentially 
— ‘. r : 

as the gravitational transit time from a moving mass tet = 7 times the 

propagation velocity of gravity from a stationary mass { ‘eff = Cte }. 


c c 
For approaching and receding cases, "app = [ "lao and ‘rec = [= "ree are 
denoted as the corresponding effective lengths depicted in Figure 12B . 


M, Reference-frame system 


Figure 12B 


Free = ("p+'c)rec = effective distance {M, to M, receding } 


lapp = ("ptlc)app = effective distance { , to M. approaching } 
G(Mp M, 
Effective force is Free = at and Fapp = oe Me) 
‘app 


where f =[pt+lo = ee 


34 


Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


In the Mc. reference-frame system, Figure 12B, the indicated velocities and 
vectors are given as viewed from Mc . The ellipse described by the motion 


of Mp is the composite of the two ellipses in Figure 12A. The center-of- 
mass point describes also an ellipse { dotted line ellipse } with identical 
eccentricity e@ = 0.617155 


As a result, the lengths describing the orbit are as follows: 


3 G(M, + Mc) 


r(@) =Mptle = 5 


@ 
Imin = (fp+lc)({ 1-e ) Imin = 1( 1-e ) where 28 = Imin + Imax 
_ l/min + Tmax 


f= lp + To. M = Mp + Me 
Tec = (lp +c) rec G(Mp + Me) GM 

wo = [| GMe+Mc) _ [GM 
Tapp = (fp + Te) app (fp +Fe)8 Pr 


Using the Galilean transformation, the effective lengths for both the approach- 


ing and receding portions, 0<v<az and a<v<2z of the elliptical orbit of 


Mp is derived as follows: 


Effective length calculation as function of = _ for receding Mo { O<v<xz }: 


Cc’ = Vc? - v? + 2vc'Cos@ lrec = CTrec = r(1 4 +24 cos9)4 


2vc’Cos@ = 2vcCos@ 1veov 
Trec = r(1 += -—Cos¢) 
e(1 -4 +24 cospt sills 


Cc’ = 
r a( 1-e? 
Trec — 7 ry r = a( 1-e* ) 
c 1+eCosyv 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Effective length calculation as function of < for approaching Mp { w<v<2z7 } 


voov i 
c’ = yc? + v2 -2vcCosp Tapp = CTapp = I(1 + 7a ~ 27 Cos) 2 


, voy 1 
G c(1 tg ek Cy 


1vov 


r 
Tapp = e 


Using the observed mean angularrate w = 2.2514745: 10“ rad/sec forthe PSR 
1913+16 binary pulsar system and the ordinary Kepler laws, the change in 


angularrate Aw = 2.3374954* 10°° rad/sec is found without Relativity as follows: 


GM GM Vad Vv 3 | Adrec = @ (- 


3 (+ vr : (+ a 
= ——- = —— ff] -— _ ——>;— + —>—— Cos 
rec ae a (1 + 2—Cosg]s i ave 2 oe Sd) 
similarly . 
3 3 (- 3 (- 
vV=-Vv 
3 3y + Net change in angular rate Aw = Adrec— AWapp 
rec = t< +20 4 
i. Si ae ase) since 7 =4 | Note: odd terms { cose } cancel 
3¥ 3v GM , 
Wee = w [1-— G+ 55 Cos9] where wo = _/|—— Ms 32 
4¢ e | Aw = » [(->5) - (+55)] 
2c* 2c? 
d = 3 Vv 3 Ci 8 
avon = © bg eta, Cosel | te +e ot _2 
Oe * al -Ae oe 
Aten Crag) Ay ' 
He = Oe og ee | Aw = 2.3374954 : 107 rad/sec 
Mp,+M 
Aw = enn se 4.2265 degrees per year 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Conclusion 
With proper applications of the extinction shift principle using solely Galilean 
transformations and elementary mathematics, alternative calculations for all 


physical effects previously requiring relativistic treatments can be accomplished. 


The extinction shift principle is consistent with the findings of all experiments in 


optics to first order in = and correctly predicts the null results in all previous 


experimental efforts designed to test the constancy of the velocity of light theory. 
There are therefore no requirements necessary for length contractions, time 


dilations or relativistic masses. 


The true, natural wavelength of undisturbed radiation does not depend on the 
reference frame. Thus, a wavelength of radiation cannot be shifted according 
to the established definition of the Doppler principle, but rather re-emitted 
as an extinction shifted secondary wave. | Consequently, there is no physical 
requirement that the velocity of propagation of electromagnetic, electrostatic, 
magnetic or gravitational fields or their effects remain constant in all frames of 


reference. The propagation velocity of all fields and the effects thereof obey 


the Galilean transformation c’ = c+v, whereby c’ is the velocity of the 
undisturbed radiation, V is the velocity of its most direct primary source and C 


is the constant of the natural velocity of radiation relative to its primary source. 


Laboratory and astronomical observations may be considered as direct evidence 
for the validity of the properly applied extinction shift principle with Galilean 
Electrodynamics, thus rendering the Special and General Relativistic principles 


as mere equivalences to natural laws. 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


Effectivity, an Alternative to Relativity 


RELATIVITY 


{c = const in all frames } 


Doppler shifted wavelength 


Doppler shifted frequency 


Transverse Doppler shift 


LORENTZ TRANSFORMATION 


Relativistic length 


Relativistic mass 


Dilated time 


EFFECTIVITY 


{c = const relative to source } 
{c +v__ relative to observer } 


Extinction shifted wavelength 
{ undisturbed 4 preserved in all frames } 


Relative frequency 


Transverse Relative frequency 


GALILEAN TRANSFORMATION 


Effectivistic length 


Effectivistic mass 


Relative time = 1 / (Relative frequency) 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 


GLOSSARY OF TERMS 


Effectivity 


Undisturbed 


Galilean Transformation 


Extinction Shifted Wavelength 


Relative Frequency 


Transverse Relative Frequency 


Transverse Relative Time 
Effectivistic Length 


Effectivistic Mass 
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An alternative equivalence to relativity which 
employs the Extinction Shift principle and 
Galilean Transformations. 
Not yet interfered with or propagating free 
of matter—wave interaction with velocity ¢ 


relative to its most direct source. 
c' = c+ (v,;-v2) is the interference-free 
propagation velocity of the undisturbed wave. 


Wavelength of a re-emitted secondary wave 
with wavelength 2’ = A9(1 say » where 
4g is the undisturbed wavelength of the 
primary wave, v,-v2 is the relative velocity 
of the source and observer. The secondary 
wave is re-emitted on the frequency of the 
incident primary wave. 3 


The frequency 7 = »(1+——= 


) perceived 
by the observer whose velocity is v;- v2 


relative to the source on frequency » . 


The frequency v = »(1- 


= yy? 
ey perceived 


by observer looking transversely at source. 


1 vt 
=x=—’ = im 2 
t 7 To(1 ) 


fea 


1 
ee ee 


ce’ 


Met = Mo(1 4 
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Extinction Shift Principle Illustrated; Some Classical Alternatives 
equivalent to Special and General Relativistic Principles 
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Appendix 


Appendix I 


Aberrational Effect using the Extinction Shift Principle and the Concept of 
the Rectilinear Motion of the Photon 


Extinguished ( Disturbed ) Aberrational Effect 


Let a point source S move with velocity v and produce spherical waves of 
photons which are immediately extinguished. The direction of propagation of 
photons in the wave front will be defined by the secondary source, i.e., the point 
of re-emission. Photons of the re-emitted wave front will propagate rectilinearly 
with the velocity C relative to the fixed extinguishing medium, in the direction 
away from their point of emission. The angle @ is that angle between the source 
direction of motion and the line joining the observer and the apparent position of 
the source S'. The observer would note that the actual source position S would 
always deviate from the apparent source position S' by the angle x,. In the 
extinguished case, the centers of the expanding spherical wave fronts will always 
remain tied to the fixed disturbing medium, at the point where the moving source S 
emitted the burst of photons. This becomes the apparent position S' of the 
expanding wave front. The actual position of the source S is as illustrated 
geometrically in Figure 1A. 


Using the law of cosine twice, solving for the effective velocity Ver of the wave 
front moving towards the observer from the actual source position S, 


Vy = Ve? + v? - 2cvCosé , and then once again solving for Cos x, , yielding 
ia v 


GOS x, = FeV 
eff 


, the calculated angle x, is thus: 


1- =Cos@ 
af b+ a *“Cosé 


X, is the angle of separation between S and S' at the site of the observer for the 


x, = Cos" 


extinguished case or for the case of the disturbed wave fronts. 


lA 


Appendix I 


Aberrational Effect using the Extinction Shift Principle and the Concept of 
the Rectilinear Motion of the Photon 


Extinction Free ( Undisturbed_) Aberrational Effect 


Let a point source S move with velocity v and produce spherical waves of 
photons which are free of extinction. The direction of propagation of photons 
in the wave front will be defined by the vector sum of the source velocity V and 
the velocity C of the photons emitted by and relative to S, according to Galilean 
transformations. The angle @ is that angle between the source direction of 
motion and the line joining the observer and the apparent position of the source 
S'. The observer would note that the actual source position S would always 
deviate from the apparent source position S' by the angle x, . Inthe extinction 
free case, the direction of propagation of constituent photons always points away 
from the actual source position S. The centers of the expanding spherical wave 
fronts will always coincide with the actual position of the source S as illustrated 
geometrically in Figure 2A. 


Using the law of cosine twice, solving for the effective velocity Ver of the wave 
front moving towards the observer from the actual source position S, 


Vex = VC" +v* - 2c'vCosé@ , and then once again solving for Cos x, , yielding 


oe 7 


: 12 2 
C+ of — V ; 
Cos x, = a , the calculated angle X, 1s thus: 
eff 
1- >Cosé 
x, = Cos”) 
1+ %z- *Cosd 


where C'=Ct+V. 


X, is the angle of separation between S and S' at the site of the observer for the 
extinction free case or for the case of the undisturbed wave fronts. 
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Appendix I 


Aberrational Effect using the Extinction Shift Principle and the Concept of 
the Rectilinear Motion of the Photon 


Distinguishability between the Extinguished and Extinction Free Aberrational 
Effects 


The distinguishability between the extinguished and extinction free effects would 
require resolving the angles x; and X2 where 


1- £Cosé 
x, = Cos! [| 
14 S -2°Cosé 
and 
a 1 —-Cos¢ 
Xo = Cos! [_——=—__—_] 
[1+4~24Coso 
Cc Cc 
andwhere Cc’ =C+V. 
It is to be noted that at the most effective angle 9 = 90° , the aberrational 
1 iv 
= Cos (1-—— = Cos-'(1 -——— 
effect simplifies to m= Cost ee and “@ = Gps" 2 oe) to 
second order effect in “ . Even at astronomical or fractional light velocities 


of v, an extinction of the primary wavefront would result in the re-emission and 
thus a new disturbed secondary wavefront, denying any measurement of Xo. 
Whether the photons are extinguished immediately at the point source or at a 
later time in the flight of the wavefront photons, | the problem of re-emission 
of the wavefront is identical for the extinction of the point source and the 
extinction of the extinction free propagating spherical wavefront. Even 
without extinction, there iso current technical means of distinguishing between 
X,; and Xo. 
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Appendix II 


Proof of Galilean Transformation C’ = C+V_ using the Extinction Shift 
Principle, the Sagnac effect and the Concept of 
Rectilinear Motion of the Photon 


The Sagnac effect may be graphically depicted as follows: 


Point emitters of spherical waves rotate about a common center on a rigidly at- 
tached platform with angular rate @ radians persecond. Photons propagate 
along a proper path from point @ tothe point 5’ ; i.e., the point where 
5b will be positioned when the photons propagating rectilinearly intercept 
b at 6’. The re-emitted photon of the same frequency, as seen in the frame 
of reference of the point 6’ , will propagate to point c’’, C’’ to a’’’, etc., 
for the clockwise loop. For the counter—clockwise loop, the opposite sequence 
occurs; ie.,from @ to Cc’, C’ to b”, ete. 


On basis of observational evidence, the concept of rectilinear path of the photon 
and the extinction shift principle as stated, the following may be given as proof 
of the Galilean transformation Cc’ =C+V : 
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Appendix II 


Proof of Galilean Transformation C’ = C+V_ using the Extinction Shift 
Principle, the Sagnac effect and the Concept of 
Rectilinear Motion of the Photon 


The Sagnac effect may be graphically depicted as follows: 


Point emitters of spherical waves rotate about a common center on a rigidly at- 
tached platform with angular rate @ radians per second. Photons propagate 
along a proper path from point @ tothe point 6’ ; ie., the point where 
5b will be positioned when the photons propagating rectilinearly intercept 
b at 6b’. The re-emitted photon of the same frequency, as seen in the frame 
of reference of the point 5’ , will propagate to point c’’, C’’ to a’’’, etc., 
for the clockwise loop. For the counter—clockwise loop, the opposite sequence 
occurs: ie.,from @ to Cc’, C’ to b”, ete. 


On basis of observational evidence, the concept of rectilinear path of the photon 
and the extinction shift principle as stated, the following may be given as proof 
of the Galilean transformation C’ =C+V : 
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b) 


d) 


SAGNAC EFFECT ”EXTINCTION SHIFT EXPLANATION” 
Proof of Galilean Transformation 


Letthreeormore points a , b and c_berigidlyattached toa platform 
that rotates with constant angular rate @_ relative to an inertial frame. 
Assume each point to be point sources of spherical waves. 


Let point q@ emitaburstofphotonsattime ¢ inall directions. Then 
any photon vectored in the direction of any of the lines joining the point 
a tothe other points 6 and c attheinstantintime 4% when the 
burst was released will not arrive at b or c since radiation propagates 
in arectilinear path. |The points constantly change their coordinates, 
and thus the required vector for photon hits at b or c 


The proper vector for photon hits are in the direction of the line ab’ 
joining a and b’ andthe line ac’ joining a and c'. The points 
b' and c’ arethecoordinateswhere the points 6 and c¢_ will bewhen 


the photons arrive at time ft, + ab'/c and t, + ac’/c respectively, and 
where c_ is the propagation velocity of the photon relative to its most 
immediate source. 


Thus, paths ab and adc require modification to paths ab’ and ac’ 


Similarly, the paths ba and be require modificationto ba’ and be’ . 
This holds in any rotating frame, thus changing the round-trip time of a 


signal and thus the relative phase for the two possible loops abc and cba. 


Given that paths ab # ab’ , ac = ac’ and be # bc’ andalsothat 


paths ab = a’b’, ac = a'c' and bc = b'c’ it follows that the 
above proves the equation c’ =C+Vv_ where yv_ isthe component of 
the velocity of motion of the point sources in the direction of the proper 
vector due to rotation at angular rate w 
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Proof of Galilean Transformation C’ = C+V_ (Continued ) 


f) 


g) 


hy) 


From geometry, assuming equal path length ab=bc =a , the 
unmodified loop path of the photon is ab + be + Ga = 3a¢ , 3 times the 
width of the base of the triangle abc. Ifthe angular velocity is about 


‘ . : ac ; ; ‘ 
a common center, the velocity of the points is we? ima direction of 


60° relative to the line joining @ and C . The area enclosed by 


, 


; ac? /3 ’ 
a,b andc is A= a4 Thus, each point moves the distance 
ac ac’ ‘ a ad : 
get during which time the photon propagates the distance 


: ac ; 2, 2, 25 ; ; 
ac’ in a seconds. Since ac = ac’, the points move the distance 


wac* re ; — ac” 
ae aa’ = b'b’’ =c''c'’ during the transit time te seconds. 


wac* — ; 
The path length will change by eg Cos 60° inunits of a . 
The point @ will have movedto a’, 6 to b’ and c¢ toc’ during 
7 ab’ Be Ca” ; 
the transit time “a a ge Oh etc, a change in the total 
’ thee rater 0 ‘ H 3wac* 0 
path length of (aa’ + b’b’’ + c’’c’"’ ) Cos 60° which is Cos 60° , 


c /3 
ac? /3 
4 


Giventhat A = 


is AL = so . The net change in total loop path for clockwise and 


, the change in the total loop path for one direction 


counter—clockwise directions is AL = So . The total phase shift 


is A@ = ee which is experimentally verified. 


Since 2 , 6 and C have norelative motion with one another, it follows 
that there is no relative frequency shift. With the modified path length 


of (aa’ + b’b’’ + c’'c’’’) Cos 60° and the fact that the emitter and the 


secondary source both move with the same velocity component of 
Fo Cos 60° in the same direction, it follows that with experimental 


validity of Ag , then Cc’ =C+V_ must be valid. 
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Appendix III 


Gravitational Redshift: Using Moving Window Axiom of the 
Extinction Shift Principle 


Let material particles of interstellar space be randomly distributed with random 
velocities and directions of motion. The particlesof mass m__ have the kinetic 


energy of =m v . Assumethisenergy iscomprised ofthe local temperature 


T ( k°) and the gravitational potential energy { ¢ } of the surrounding 


interstellar space at the location of the re-emitting particles; i.e., the moving 
windows of interstellar space that are the secondary sources of cosmic photons. 


Given the thermal and kinetic energy relation sim v2 = 27, adding to this the 


2 2 

energy contributed to the i-th particle by a gravitational force of potential 
“ GMm; GMm; ; 

gi givenby [_ pe 0 = -—p— = Mi , then the total energy of the particle 


is given by =m vi = SAT + gm; where m,_ is the mass of the i-th particle 


oftemperature 7, , thelocaltemperatureand ¢, isthe local gravitational 
gradient potential in that region of space. M__ is the mass of the source of the 


gravitational potential of radius PR. 


The particle of mass _m,_is the secondary source positioned along the path 


of the primary photon, re-emitting it with velocity c+v,;. x isthe mean- 


free—path of non-interference; i.e., the mean distance between the moving 
windows or secondary sources. Using the moving window axiom of the 
extinction shift principle, ° the following illustration for the moving windows 


W, and W. applies: 


ee W; CL, W2 62 ve To OBSERVER 
~_}—__*2%___| _s*é%. oso 


oe ; $$ 
ou v= (1 ORM (yg Mi Vay (y , Va= Voy 
Cc Cc 
i 3 A hn Oe 
Cc Cc Cc 
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Gravitational Redshift: Using Moving Window Axiom of the 
Extinction Shift Principle ( Continued ) 


The moving window principle states that the shift in frequency is independent 
of the direction of motion of the window. This shift depends only on the velocity 
of the window and also on the number of windows { the number of re—-emission 
events }. The shift is always one towards the red; i.e., a down shift in frequency 
and an increase in wavelength. An increase in the number of interferers with 
random directions of motion causes an accumulative effect. It reddens the 
frequency and increases the wavelength. 


Analogous to moving windows are moving particles that cause re-emission of 
the primary photons along the path from the source of emission to the observer. 
If the sources of emission are stellar objects, the moving windows are moving 
material particles of interstellar space, the cosmic molecular gasses and dust 
clouds randomly distributed with random velocities and directions of motion. 
The moving window effect depends only on the component of the velocities of 
secondary sources pointing either in the same direction or against the direction 
of the photon propagation. Thus, all gravitational potentials along the path 
of the photon causing re-emitters to move non-perpendicularly to the direction 
of photon propagation contribute to the redshift. 


This effect may be illustrated as follows: 


fe ———= ae SS 
C V; C+V, ail C+V> i C—V3 ~J0 OBSERVER 
My - Vo y, f B 


SOURCE 


en < In reference frame of the re-emitters > 
vo = v(1 ey vrs vl ia vr = yl (4 po 
21.0423 2 «PaaS a a ay 4 2E%)-1 
Vv; = component of velocity due @ = moving re-emitter 


to local temperature and 
gravitational potential 


Thus, to a fixed observer where v.=0 for the source and observer, the 
accumulative effect of the above illustrated frequency is 


fa volt +O My (4 4 Wr t8y (4 WEEMS) (y , Home bi 
and the accumulative wavelength is 
A Bolt AOA (4p M8 (yg ENS 4 HOM “ate 
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Gravitational Redshift: Using Moving Window Axiom of the 
Extinction Shift Principle ( Continued ) 


The photon passing through interstellar space accumulates a reddening effect as 
it is re-emitted from the secondary source to the N-ary source according to 


Vi-4 — Vi 


N . . 
WN) = voll (1+ he 43 Assume vo=0 for a fixed primary source. 
i=1 


An accumulative effect towards the red will always occur due to the temperature 
or to the random motion of the re—emitting secondary sources. Assuming that 
the gravitational potential energy is predominant, neglecting the temperature 
contribution, the square of the maximum velocity of free-fall of the i-th particle 
participating in the re-emission is v7 = 2¢ = ae . Any effect of the random 


relative velocities v;-1-v; of adjacent re-emitters due to temperature would 


be negligible in comparison to that of the predominant gravitational potential 
energy since any medium participating in the re-emission process, exposed to 
the same predominating gravitational potential will move practically in the same 


direction with similar velocities. Hence, | via-vil < | vi-vo | 3 VYo=0 
(N) Vo — Vi (Vi - Vo ve 
and fas egg a) = vel =a) 


As a consequence of the moving window axiom, a group of windows moving with 
the same velocity is the optical equivalence of a single moving window with that 
velocity. Thus, for a group of re-emitters in a volume exposed to the same 


gravitational potential, the extinction length x will not be an important 


factor and the maximum redshift along a line joining the source of the gravita- 
2GM 


tional potential and the observer is then given by Av = "oe 


This is however the maximum effect along the photon path for the maximum 
velocity of free-fall of moving secondary sources pointing directly towards or 
away from the observer. Integrating over a sphere around the source of the 
gravitational potential, the effective volume of influence, i.e., the mean effect 
of moving emitters due to the potential around the gravitating mass pointing in 
the direction of the observer for a unit sphere, is given by the integral of 


the volume element of the sphere times sing sina divided by the total volume 
of the sphere of re—emitters. 
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Gravitational Redshift: Using Moving Window Axiom of the 
Extinction Shift Principle ( Continued ) 


For secondary photons coming from the hemisphere facing the observer, the 
effective volume of influence for a mean redshift is: 


r=1 g=n 6=n 
| rar | Sin’ do | Sind de 
= 0=0 


0 ¢=0 = 
Pe 7 al 
eS = 2 =< 
r=1 gan O=n on 2 
| rar | Sing dp | ae 3 
r=0 g=0 = 


Thus, from the extinction shift principle using the moving window axiom, a mean 


gravitational redshift isthen Av = - Peo = voong , which is well within the 


current technical means of astronomical observation and is due to the photons 
re-emitted from the moving cosmological windows of secondary sources. 


A gravitational blue-shift of photons caused by moving re-emitters, according to the 
extinction shift principle, cannot take place. Moreover, there is not a shred of 
observational evidence for a gravitational blue-shift! 


Important Note: A gravitational redshift, as defined by the extinction shift principle, 
has no dependency at all on the relative motion of the primary source and the 
receiver! This shift is always one towards the red (See Moving Window Axiom of 
the Extinction Shift Principle, p.21A). The redshift is actually caused by material 
secondary sources of emission of interstellar space. | The secondary sources 
extinguish and then re-emit the primary photons from a frame of reference other 
than that of the primary source and of the receiver. The motion of the re-emitting 
secondary source media; i.e., the dipole re-emitters contained in the dark-matter of 
interstellar space, is governed primarily by the predominant gravitational field. 
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Gravitational Redshift: Light Bending using Moving Window Axiom of the 


Extinction Shift Principle 
Solar Light Bending 
= ee cs crs es ee res es ee ce ae cm es ee ee es es ee ee rn ee ee ce es es es ee es ee ee ee ee en en me me 
6 Orec .— 
a? al 


@ = moving re-emitters 


VMAX = maximum velocity of 
orbiting re-emitters 


Let material particles of the solar corona have random velocities such that their 


kinetic energies are as dictated by 5 


mv = SAT +m where m_ isthemean 
mass of the particles of the corona, T ( k° ) isthetemperatureand v_ isthe 
velocity of the plasma particles bounded by the total energy of the gravitational 
potential given by ? (zr) = | “Mo, = om as illustrated above. At the 
temperature and density of the corona region, an extremely high vacuum, the 
occurrence of particle velocities exceeding v = /2¢ = jt may be considered 
unlikely and thus contributing negligibly to the effect as the rate of loss of solar 
mass is negligible. 

Thus, the velocity v = j= ; ie., the escape velocityat h=R maybe 


assigned as an upper bound for the velocity of moving secondary emitters in the 
solar corona region. From the moving window axiom, the frequency and 


wavelength from moving secondary sources at velocity v are: 


7 yo” 2GM 
v = voll - 3 = v{1-— os) 
bea By ea 20M og 20M 
A = (1-3 = A(1 Ro) ~ 4(14-—3) 


Note that here again the maximum velocity of the moving re-emitters is a func- 
tion of the maximum energy of the gravitational potential @ ([f) = = . The 


extinction length parameter x for the solar corona region is unknown and 


may be considered on the order of the mean—free—path of the re-emitters at coro- 
na vacuum { very long}. The resulting shift from the moving window axiom 
is not dependent on the direction of motion but rather is dependent on the 
magnitude of the velocity component along the path of the photon! 


13A 


Gravitational Redshift: Solar Light Bending (Continued) 
Extinction Shift Principle 


According to the moving window axiom of the extinction shift principle,’ the 
maximum shift in the wavelength of photons re-emitted by secondary sources at 
anyradial distance r is AM&-=A'-A, where 2’ =4,(1- es : Thus, 
the number of wavelengths along the path of the photons per unit length may be 
given as 


1 1 1, 2GM 
ha. & eee BI -— 
rc 


; = ioe os ) 
A 26(1- 227 2, 


Thus, the energy e¢ per unit length along the photon path is « = «(1 a 
Consequently, the number of re-emitted waves per unit length along the photon 
path and thus the energy per unit length increases as r increases. This 


translates to a downward, re-emitted path of the photon, in straight line 
segments of rectilinear paths between re-emitters, along a minimum energy 
path on approach of the photon. 

2GM -_ 
If - = +e“or or Ae =+e—g7AR , then the re-emission of photons will 
occur on a path such that the total energy along the path would not change. 


If ¢ isthe energy per unit length alongthe photon pathand Ae _ isthe 


change in energy in the direction of the gradient potential g(r) , then the angle 
of path change during approach is 


_ Aéapp _ , (" 2GM 2GM 
OOapp = = + = 


i. 
pets Re? 


and the path change during receding is 


r=o 
Sg = Mie a, [AM gy. , 20M 


r=R re = a 7 
The net path change is 


4GM 


00 = oo os OO app = Rez 
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Gravitational Redshift: Solar Light Bending (Continued) 
Extinction Shift Principle 


Note: The change in photon path as predicted by the extinction shift principle 
is due solely to re-emission by the moving windows or secondary sources whose 


velocity is bounded by the total energy of the solar gravitational potential ¢ (r=) . 


The photon path is always one of a rectilinear path between processes of emission 
and is neither accelerating nor orbiting on a curved path about the gravitating 
mass. Asin Galilean Electrodynamics, the photon is massless! 
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Appendix IV 


Extinction Shift Principle applied to Nullified Experiments in Optics 


Null results in experiments designed to test the constancy of the velocity of light may be 
explainable with a hypothesized re-emission concept whereby an undisturbed incident light 
propagates with predetermined velocity and wavelength (unmeasurable) quantities until it is 
- absorbed and re-emitted with new extinction shifted velocity and wavelength (measurable) 
quantities. The relative frequency of the moving source is passed (remains unchanged) 
during the re-emission process into the frame of reference of the interference. Thus, as a 
consequence of extinction, as will be illustrated later, a fringe shift pattern registered as a 


function of the velocity of moving source, does not occur. 


Consider a fixed source that turns.on for a time duration of t seconds, producing a light 
pulse whose length is L = cc . If all references were made with respect to the rest frame, 
a moving light source with the same time duration would emit a light pulse that would extend 
the distance (c+v)r while the source moves the distance vr before turning off. <A 
fixed hypothetical observer { vo=0 } capable of observing this light pulse without disturbing 
it would note that the light pulse would have the length (c+v)c - vr = er . Thisis the same 
pulse length produced by the fixed light source. The hypothetical observer would also note 
that the undisturbed, faster light pulse would fly by a fixed point with velocity ¢+v in the time 
tr = L/(c+v) = r(1 lk . If this pulse were disturbed by some fixed point of interference 
(measured with ordinary means), the resulting re-emitted, secondary li ght pulse would have 
the same time duration +’ as the faster, primary light pulse, but would be re-emitted with 
a shorter, extinction shifted length L' = L(1 +" and with velocity c relative to the point 


of interference. 
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Extinction Shift Principle applied to Nullified Experiments in Optics 


Analogous to the disturbed light pulse of length L’ = L(1 a and the time duration 


rc’ = r(1+~)"' for the re-emitted pulse, a measurement would yield in every case only the 
€ 


extinction shifted wavelength 2’ = Ao(1 +)" and relative frequency v’ = (1 +) of 


light emitted from a source approaching with velocity v. Thus, a wavelength of primary 
light cannot be Doppler shifted but rather re-emitted as an extinction shifted secondary light 
wave with the relative frequency of the source, as would be noted in the frame of reference 


of the interference. 


In the illustrations to follow, the moving and fixed elements involving a source, mirror(s) 
and/or window(s) are denoted by the symbols S, M and W, respectively. The motion and 
direction of the elements are indicated bythe symbols <— , —= or <> = andthe 


fixed elements by rh. 


In this paper, we shall assume the hypothetical case of an ideal vacuum, and that the Galilean 
transformation c’ = c+v_ holds. Thus, no length contractions or time dilations can be 
realized. Any process of re-emission will extinguish the incident primary light, replacing it 
with secondary light that propagates with velocity ¢, with respect to its new secondary 
source, the mirror or the window. Assume also that the motion in each case is along a linear 
path, in the indicated direction with constant velocity v for all moving elements and that 
the observer throughout the paper is the hypothetical observer, moving with velocity vo 


and is capable of observing all events without interfering. 
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Extinction Shift Principle applied to Nullified Experiments in Optics 


Priinction Shit 1) a 
PRINCIPAL AXIOMS 


The extinction shift is illustrated on various optical paths, some of which are equivalent to 
some well known experiments on the constancy of the velocity of light. These experiments 


may involve any one of the following cases: 


Moving light source with fixed mirror(s) and/or window(s) 
Moving window(s) with fixed light source 
Moving mirror(s) with fixed light source 


Moving window(s) with fixed light source, window(s) and/or mirror(s) 


ae eS 


Moving mirror(s) with fixed light source, window(s) and/or mirror(s) 


Examples of optical experiments are illustrated where in each case, the hypothetical observer 
notes the undisturbed output frequency and wavelength of the primary light as a function of 
the velocities of the moving element(s). It is to be assumed that the rays of light are, in each 


case, incident perpendicularly at the surfaces of the mirrors and windows. 


In Figure 1, a hypothetical observer of velocity vo=0 reads the output of the experiment 
and notes the undisturbed light pulse of intensity I, created by the source S of velocity v: =v 


and time constant t forthetime duration r = r(1 sy = <(1 —" , the undisturbed 


pulse length L and the propagation velocity ¢+vi-vo =c+v , 


S . i= | Fixed Hypothetical Observer vp = 0 
Ty | | Po ez ife+y) = (14-571 
Vi=V — Ss and ¢ 
= C+v elt 
Figure 1 
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Fivtinction Shift Tl UW 1 (Conti , 
PRINCIPAL AXIOMS 
In Figure 2 an undisturbed primary light pulse of length L is incident at a fixed window W 


of velocity v2=0 with velocity C+vi-va=C+V . It is absorbed and propagated in the 
window medium with velocity ¢/n which is characteristic of the properties of the window 
medium with index of refraction ". The pulse is re-emitted with velocity ¢+v2=c¢ relative 


to the rest frame by W , asecondary source moving with velocity v2=0 . Inthe re-emission 
process, from primary to secondary wave, the velocity of propagation is reduced by the factor 


c 
Ct+v 


= (1 + for an approaching source. It is logical to assume that the time duration 


by which the window face is illuminated by the incident primary light pulse with velocity 
c¢+v would be equal to the time duration of the secondary pulse, re-emitted from the 


window with velocity ¢. Thus, the relative time duration ¢’ will not change for the light 


pulse during the re-emission process and the extinction shift will result in a decreased /increased 
length of the re-emitted pulse by the factor (1 + =" for an approaching/receding light source 
ofvelocity + v. Hence, only the extinction shifted pulselength L(1 "1 of an undisturbed 


pulse of length 4 would be measurable from a source of time constant * , approaching 


with velocity v as illustrated in Figure 2. 


= j<— 1 —>| Ww jl’ =| Fixed ie Observer vp=0 
I STL og wt ne ety 
{ na? 4 a 
Wey 
Figure 2 on v2 =0 Us Ley 


The invariance of +’ during the re-emission process of the light pulse implies that the 

relative frequency y’ of any wave, when disturbed by a fixed point of interference, namely 
by a fixed window or mirror, would not change. This is therefore consistent with the logical 
assumption that the number of primary waves absorbed at the face of a fixed window per unit 
time is equal to the number of waves transmitted in the window medium and then re-emitted 


at the other face per unit time. 
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Extinction Shift Theory II 1 (Continued) 


PRINCIPAL AXIOM 


Consequently, an extinction shift of velocity and wavelength caused by a fixed disturber would 
not alter the relative frequency of the incident primary wave. The fixed hypothetical observer, 
would therefore note that the frequency of the re-emitted, extinction shifted wave would always 


equal the relative frequency of the incident, undisturbed primary wave. 


In Figure 3, the hypothetical observer of velocity vo would note here that the undisturbed 


wavelength 4o of the extinction-free propagating primary wave is independent of both the 
source velocity v1 and the observer’s velocity Yo and that the relative frequency » and the 
propagation velocity ¢+v;-vo=c+v of the primary wave are functions of the relative 


velocity v:-vo of the source and the observer. 


Hyp Observer with velocity vo 


SS aa EOREOe a 
5 | Ao | ~ = (1+ 21%) 
Y= i 
<> ssceeacnaalels Fixed Hyp Observer vo =0 
Vi=tv city _ v, 
Figure 3 ee ae 


N= dy 
Any measurement by ordinary means would cause the velocity and wavelength of the primary 
wave at the output in Figure 3 to be re-emitted , as illustrated in Figure 4, by the secondary 


source, the fixed window W( v2=0 ). 


la uv Hyp Observer with velocity vo 


Y= (1 +4 (1422%) 
c c 


v= Atl t570 —" 
civ Fixed Hyp Observer vp = 0 


: + sign for wave a—— , v 
: = (1 +— 
Figure 4 v2=0 - sign for wave b---- os yt 


_ Yy-4 
A = Me ae 
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Bxtinetion Shift Th I 4 (Conti 
PRINCIPAL AXIOMS 

Analogous to the pulse length illustrated in Figure 2, the observer in Figure 4 notes a 

primary-to-secondary shift in the propagation velocity and wavelength of the wave by the 


c 
factor 
c+ 


r for an approaching/receding source of velocity +v . He also notes that the 


relative frequency » of the primary light is not altered during the process of re-emission 
of the primary light into secondary light by the fixed window. 


A mirror reflection of a primary-to-secondary light wave, as illustrated in Figure 5, is 


optically equivalent to a window transmission illustrated in Figure 4, as would be perceived 


by an observer in the same reference frame as that of the window or mirror { v,- vp =0 }. 


Hypothetical Observer Cc ” 
at rest vp=0 -s. —— 8 OUTPUT ‘ =e 2% 
a an 
Observer 7 
2 W = do(t & 4 
+ sign for wave a —— 


civ 
Figure 5 V2 =0 


- sign for wave b ---- 


In Figure 6, the window W; recedes/approaches a fixed source S and is illuminated at the 


relative frequency %(1 + 2) by the source on frequency %. W; window then re-emits 
another wave on that frequency as would be noted by an observer in that frame of reference. 


Wz then re-emits a wave on the relative frequency of W, as perceived in the frame of 


reference of We. 


%(1 ; “) W; W2 ei Fixed Hyp Observer 


ae Ao (1 -@! 


Vo = 0 
Jt 
y= ¥o(1 “= 
bean 4)" 
ae ve=+v Figure 6 v3 = 0 # = dente) 
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PRINCIPAL AXIOMS 


Note: The wavelength and frequency at the output of wz, noted in Figure 6 is independent 
of the direction of motion of the moving window Ww, 

Note: A sens of N_ windows moving with the same velocity and direction, not separated 
by a fixed window or fixed interference of velocity vo=0 { undisturbed waves between 
windows }, is the optical equivalence of a single moving window. N _windows moving 


with the velocity of Ww, ,either approaching or receding the observer, separated by fixed 
interference or fixed windows, would serve only to increase the effect of the single moving 
window noted in Figure 6 bya factorof N . Hence, the accumulative frequency and 
wavelength is 


vs w(1e Vo - ad vi- — Vo - — = Vo Vn - i+ Hy) = ntianke 


oe 


) (1 +——) (1 + ———) (1 +) °° * (14 


ee vi Vi- — Yo — ~# a Yo Yn — Vo oe a dol - NG)" 
e 


AM Aol (1 +——) (1 ¢- A) (1 + —) (1 ¢ (1 (1 4 


In Figure 7, the mirror approaches / recedes the fixed observer. In the mirror’s frame of 


reference, the relative frequency %(1 + =) is noted. In the fixed frame, the frequency 
yo(1 + =)" isnoted. The fixed hypothetical observer notes the velocity ©+v and the 


V,- ‘ 3 
wavelength 4o(1 + —) ‘ which are again not measurable. 


M Fixed Hyp Observer vo = 0 
ctv  &(1#57 v 
_ c y= ¥o(1 + i 
and 
= dg(t t=)" 
c 


A measurement on the output in Figure 7 would yield the extinction shifted wavelength 


Ag(1 + a and the relative frequency %(1 + =? , passed by any window in the observers 


frame of reference. 
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Figure 8 


In Figure 8, a moving mirror was employed in the experiment performed by P. Beckmann 
and P. Mandics? in an attempt to test the constancy of the velocity of light. We shall assume 


that in this experiment an ideal vacuum was at hand. The light with path SA and SB in 
Figure 8 actually propagated with velocity ¢+v and that the process of extinction occurred 
as hypothesized resulting in the light of path AB with velocity c . 

Interference fringes are ee by the images of the light source S$ and’, S’ being the 
image of S through the Lloyd mirror. Using the postulates derived and illustrated above, 


we find that the light with path SA and SB , propagating with velocity c+v, has the 


wavelength 4’ = 4o(1 = , where 4 is the undisturbed wavelength of the primary wave 


reflected by M. The light ray with path SA gives rise to the ray AB with velocity c 


and wavelength 4” = 4'(1 + = Ao(1 + , caused by the Lloyd mirror reflection, the 


equivalent of the postulated effect illustrated in Figure 7. 
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‘action Shift TI plied to Nullified Experi Continued 


The light with paths AB, SA and SB all have the same frequency since the Lloyd mirror 
is a Stationary interferer. Therefore, the relative phase of the interfering light at 8 isa 


function only of the wavelengths and velocities of the light rays S8 and AB . We may write 


® = D(Ao, Vv) and A® = = (to, v) 


where @® is the relative phase of the interfering light at B and A@ is the change in the 


relative phase of the light rays SB and AB asa function of the velocity v of the moving 
source. We may split this function into two separate parts to represent the relative phase 


of SB and AB . It follows that 

D(io,V) = Psaldolt +—)%, C+V] - Paalto(1 +), o] - By 
®ss is the phase function of the light ray with path SB , with wavelength 4’ = 4o(1 — 
and velocity c+v. ae is the phase function of the extinction shifted light with path 
AB , wavelength 2” = 4o(1 ay and velocity c . 0 isa constant. 


We now have the task of determining the relative phase of the light at 6 asa single function 


of 4 and v . Ifthe lightray SB suffers extinction at 8 , the scattered light will assume 


we v = . . . e 
the wavelength 4° = 4o(1 +) * , since the scattering of the light at the interferometer screen 
is in principle the same extinction process as a mirror reflection, namely the Lloyd mirror 


reflection. The scattered light is re-emitted with velocity c . Therefore, at 8, the 


extinction process results in the re-emitted light with a new function ®se’ of wavelength 


a” = A(t +)? and propagation velocity c , whichis the same function of 4 and v 
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Extinction Shift TI Applied to Nullified Fxoeri Continued’ 


as the function ®ss produced by the Lloyd mirror reflection. The new phase function is 


given by 


Psp’ [Ao (1 +) ea 


In the vicinity of the screen at distances x such that x<<4, the incident light $8-is in 
phase with the reflected light defined by the function ss’ for any given point of incidence 


on the screen. Therefore, at B 


®sg = Dsp’ = Past Po 


and it follows that 


®(Ao, V) = Bsg — Dag — Po = constant 


and consequently 


d 
A® = ay Po: Vv) = 0. 


Hence, no fringe shift as a function of v can be observed. 


Note: As a consequence of the change in velocity upon mirror reflections and the 
extinction shift of the re-emitted wavelength, an anomalous law-of-reflection relating the 
angle of incidence 9% for the wave of velocity C+v and angle of reflection 9% of the 
extinguished wave of velocity c is found to be as follows: 

Sin6| _ c+v 

Sine cc ° 
From the geometry of this experiment using the above relation, it is found that the optical 
path varies as a function of the velocity v of the source. Fermat’s principle requires no 
variation in the optical path during changes in v. 


25A 


Extinction Shift; an Alternative to the Doppler Shift Theory 


Light source 
Beam splitter 


V 
; Telescope 
Figure 9 [| . 


Another type experiment, shown in Figure 9, performed by G. C. Babcock and T. G. 

Bergman‘, and repeated by P. Beckmann and P. Mandics° yielded null results. In this 
experiment, two windows, which rotate about a common center, absorb the light and 
re—emit it so that the transit time of the light around the path in the direction of the window 


motion would decrease and the transit time in the opposite direction would increase. 


Fred B. Rotz® performed a variation of this time-of-flight experiment using moving slits. 
J. E James and R. S. Sternberg’ used a rotating semicircular disk of glass in an attempt to 


obtain the transit time differences. 


In all of these experiments, the extinction shift theory predicts only a second order effect 
on fringe patterns and wavelengths, as illustrated in the optically equivalent experiment in 
Figure 8. In the revolving window experiment, each time the light is transmitted by a moving 


window and then re-emitted by a fixed mirror, the resulting effect on wavelength would be 


v ae , 
no greaterthan 40 asillustratedin Figure 6. Two window transmissions and two mirror 


reflections would serve only to increase this effect by a factor of 2 whe i is the equivalent 


of the rotating window experiment in Figure 9. 


26A 


Extinction Shift; an Alternative to the Doppler Shift Theory 


Extinction Shift TI \ pplied to Nullified Experi Continued’ 


Vv 
c 


If the velocity of the moving window is such that = 10-7, then the extinction shift theory 


2 
predicts a second order effect of 3 = 10-14 for this interferometer. The predicted fringe shift 


2pL 
using Doppler methods given by ae = 2.9 , where B = 10-7 and L is the length of the 


optical path, incorrectly assumes that the transit time change and thus the observed fringe pattern 
could exhibit changes in the propagation velocity of the undisturbed wave. The undisturbed wave 
is not measurable. A fringe shift was not observed in any of these experiments 4.5 , thus giving 


the illusion that the velocity of light is constant in all frames of reference! 
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ift Th 


Important Note : Onreflection from CM 
r=0 at CM for extinction case - 
r=2 for ballistic case only 


Beam 
B splitter 


Light source S 
Vi = 0 


Figure 10 


An experiment illustrated in Figure 10 was performed by Albert A. Michelson®, published 
in 1913, in order to resolve the question of the ballistic-wave theory. In this experiment, 
two mirrors M, and M, were rotated about a common center O , providing moving sources 


so that the transit time difference in the optical loop is noted for the two possible directions 


: = kd a 
around theloop. An observed fringe shift ofthe magnitude 4 = a = a for specific 


values of & as viewed through the telescope 8, indicating a difference in transit times 
t-%2 propagated in the two possible directions, would support a ballistic {tennis ball} 


theory, re-emission theory or a relativistic theory for k=0, k=4 or k=8 respectively. 


Starting from the beam splitter 8 to the moving mirror Mz, to concave mirror CM , to 


moving mirror M, , to the fixed mirror M3 and back to the beam splitter B , the transit time 
difference is calculated using the Galilean transformations and the above stated postulates. 
Also, the frequency and wavelength calculations for the output of the two possible loop 


directions are noted. 


For this apparatus, the distance from O to CM was 6.08 m and the mirror separation 
M, to Mz was given as 26.5cm. Thus, the light paths may be considered practically 


perpendicular to M, and Mz. If we assume mechanical symmetry for the apparatus, then 
the propagation velocities for the two loops are practically as indicated in Figure 10. 
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i ift Theory Appli 


Assuming symmetry for the geometry of the experimental apparatus, then the path lengths 


can be assigned as follows: BM, = M,>M3 =S8s, CM—>M, = M2.>CM =d 
2d 
and B?M,;=™M,;>B=x , Ad=—V¥ 


2d 


2d 
where 4? = —" is the moving mirror displacement distance during transit time *=~ 
{ Note again, onreflection from CM , r=0 for extinction case! ;=1 at moving mirrors.} 
Assume also that the velocities V of M, and Msg are practically in the direction of the beams, 


and that the Galilean transformation holds. 


Using the previously derived postulates, the calculated transit times for the respective 
optical paths are as follows: 


Transit time Loop 1 Loop 2 
s - Ad Vv 
= 1+-)" 
B to M2 Cc c ( e! 
d Vv 4 d-Ad 
Mz to CM re + 5 
d+Ad d 1 Vv 4 
CM to M, Ta rile, 
s+Ad V4 s 
M, to Mg = -3) Cc 
x x 
Mz to B = 7 


The net change in transit time { Loop2 - Loop! } as function of the velocity V , assuming 
all optical paths are interference-free, is noted as follows: 


At «=H ma | Pe | + Se 44 pos a aaa) = 2hd 
c Cc c c c c c c 
_@ viv viv s-Ad viv s+Ad v vw 2Ad 
At = ett Ole ol + a at ) (1 oe" aaa 
2v dad s. 4av 4av Vad 2vd s 8dv 
ec e ee FSS eS 
8d 


4 ° 
where ~@ contributes to the net change in transit time At caused by the mirror 
displacement. 


In order for a change in transit time to be noted, due to propagation velocity changes, the 
primary photons of velocity ¢+rv { r=1 for re-emission, r= 2 for ballistic theory ® } 
must survive long enough to be optically registered at the end of the optical path. Also note 


that air particles may contribute to a transit time effect since they themselves become moving 


. : Cc 2v d s 8dv 
N-ary sources. The undisturbed phase difference is 46 = At 7 =7-C-O- FP. 
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Extinction Shift T] —_—— A. Michel E : : : 


Using the previously derived postulates, the calculated frequencies as perceived at the 
respective elements { in their reference frames } are as follows: 


Frequency Loop 1 Loop 2 
ak v7 
at Me YM = vo(1 a, at Bo Ye. = Ym, = vo(1- a2) 
V V v 
at CM Yom = ¥o(1 +—)? at Mz Ym, =%(1 --)?(1+-) 
c ¢ c 
v v v 
at M, vm, = %(1+—)?(1-—) at CM Yom = %(1-—)? 
c c c 
v v v 
at Ms Vag = vo(1 ort = at M, %™, = (1 7 
x 
at B, ¥B, = mz ~ voll -23 at Mz ™, = %e = % 


The net change in frequency as function of the velocity V is noted as follows: 


Avg = Veo — YB, = @ 


Using the previously derived postulates, the calculated undisturbed wavelengths at the 
respective optical paths, as would be noted by the hypothetical observer, are as follows: 


Wavelength Loop 1 Loop 2 

B tom, dal (1 -<) (1 +2)? = doit +24) 

M2 to CM 4o(1 ae {undisturbed} Aol(1 (1 Or {undisturbed} 
CMtoM, = 40(1+-) dg(1 -<)* 

M; to Ms dol (1 (1 I {undisturbed} 401 J {undisturbed} 

M3 to B dol (144) 1-1? = Aol 4255 Ao 


The net change in wavelength as function of the velocity VY is noted as follows: 
AA = Atoop2 ~ Atoop1 = cv) 
Thus, there is no frequency or wavelength shift as a result of extinction, and therefore no 


“fringe motion” registered as a function of velocity VY. Note: By extinguishing the 
undisturbed wavelengths by fixed windows or air particles, the outputs will not change since 


frequency is always passed by any fixed re-emitter or air particles. 
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Due to the turbulent motion of air medium caused by the rotating windows, it is expected 
that in the vicinity of the windows, convectional effects or Fresnel drag due to changes in 
the refractive index of the medium, may contribute to the net transit time effects. At course 
vacuum pressures, however, it is possible to account for some of the convectional effects. 
Since the refractive index of air differs from that of vacuum by only 10°° for the short optical 
paths involved, convection may not factor significantly in the Michelson experiment. At 
vacuum pressures of not more than 10°° torr, for typical experimental optical paths, any 


convectional effect on the transit time would be negligible in comparison to the effect due 


8dv 
to changes in propagation velocity. Note: The “2 effect caused by the moving mirror 


. : 8 2 
displacement is roughly 4 times the magnitude of the predicted transit time change = “ =) 
caused by propagation velocity changes along the undisturbed path. The same would hold 


for the relative phase between the undisturbed waves. 


= 4D 
It is to be noted that the calculated shift of 4 = ef) =— (2 “n= derived by 


Michelson® has an error. Michelson did not apply the c+/v principle properly to all 
4Dv 


mirror reflections. Forthe f=1 case, Michelson’s phase shiftis 4 = Fe - Thecorrectly 
‘ si av dis : — 
calculated shift has an additional term = ‘G7%) for the change in transit time effect or 


ds ; - _— ; 
7 G7) for the change in phase effect for the f=1 re-emission or extinction shift 


c 
2v da 8D 
{ undisturbed } case, a total phase shift of 4¢ = =E-5 —= , which is the combined, 


but opposing effects of the change in transit time over the undisturbed lengths d and s 
and the mirror displacement effect. 


Note: Any observation of this combined effect presumesthe paths ands arenot totally 
extinguished! Michelson’s experiment was conducted entirely in air. Even in high vacuum 


( 10" to 10'° particles per m ), the probability of survival for primary photons at 


optical wavelengths (4 ~ 5-10 m) overthepathoflengths a and s for the dimensions 
of this apparatus is practically zero. (1018 particles per m3 corresponds to 10° particles 
per m along the path of photons at high vacuum!) 
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Extinction Shift TI ‘Applied to A. A. Michelson E 


Also note that Michelson’s apparatus contains mirrors. The extinction shift principle 
predicts anomalies in the established law of reflection for any changes in the velocities after 
mirror reflections. It can be easily shown using Galilean transformations that an incident 


wave front of velocity c+v andangleofincidence 6 relative to the normal of the 


mirror surface will reflect with velocity c andwithangle ofreflection 06, relative to 


Sin6; Ct+v 


the normal of the mirror surface according to the relation ‘gpg = —G~ - This results 


in a possible compensating effect at all mirrors. 


i '8Dv . 
However, the effect 4 => is always observed whether the paths 9 ands are 


. ‘i a : ; 8Dv 
extinguished or not. Moreover, it is easily shown that the phase shift 4 = Fe ~=«Cobserved 
in the Michelson experiment is essentially a Sagnac effect. In the Michelson apparatus, 


a virtual point source moving on the concave mirror CM _ of focallength od ‘isthe 
equivalent of a moving reflector ‘that is rigidly attached to M; and Ma since d is 
practically constant for the movement of the virtual source along the curvature of CM 


From the geometry of the apparatus, the area enclosed by M; , Mz and the virtual 


secondary sourceat CM , theangularvelocity @ andthe dimensions of the apparatus, 


‘ ‘ 4A . 4x 4adv 
plugged into the Sagnacequation 4 = 7 >, yields [-» = >— , where x isthe 


radius of rotational motion of the mirrors M,; and M2 , x isthevelocity v 


= is the combined effect of the clockwise and counter-clockwise paths M;-CM-Mg. 


and M,-CM-M,_ . {See also Appendix II on Sagnac effect. } 


The Michelson experiment of 1913 should by no means be put in a class of null experiments 
because it is consistent with the current findings on the calculated transit time effects and the 
considerations on the moving N-ary sources. The experiment of 1913 did report an optical 


shift, A = Aneel = — = 3.76 fringes, for k=8 and = = 4.6282- 10° for 1000 


rpm moving mirrors, thus discounting the ballistic concept c+rv where r=2 which 


is consistent with the findings of the extinction shift theory where r=0 from fixed mirrors 


; : sida 2v.d s, 8D 
and r= 1 from moving mirrors, yielding A¢ = Ts s — for the undisturbed case, 


8Dv 
and A@ = Fe for the extinguished case. 
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Important Note to Optical Experimentalists: 


As a consequence of the extinction shift principle of undisturbed wavelengths, the difference 
in the number of undisturbed waves along the optical paths of the two possible loop 
directions, noted at a snapshot instant in time, is not linearly related to the net transit time 
difference or to the phase difference between the undisturbed waves. The undisturbed 
wavelength does not depend on the velocity of the source. Only the net change in transit 
time and the phase difference between interfering waves are linearly related in all 
interferometers. The assumption of linearity between wavelength numbers and transit 
time differences for the Michelson experiment of 1913 and many other well known 
experiments of equivalent optical path designs is a typical faux pas made by many optical 
experimentalists and has lead to incorrect interpretations of the experimental results. 


Conclusion 


The extinction shift principle, applied to nullified experiments in optics designed to test the 
theory of the constancy of light velocity, correctly predicts resulting null effects for all these 
experiments. The absence of first order effects, predicted by using Doppler type 
principles on the wavelength, frequency and fringe shift calculations, gives merely the 
illusion that the velocity of light is constant in all frames of reference. The extinction shift 
theory successfully isolates the Sagnac effect, the only phase shift observed in the Albert 
Michelson experiment of 1913. A first order effect due to changes in propagation velocity 
of light does not exhibit itself as an optical fringe shift as function of moving source 
velocity, as correctly predicted by the extinction shift principle, in these experiments or any 
experiment of equivalent optical path designs. These experimental observations may be 
considered to be a validation of the extinction shift principle. 
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ELEMENTARY MATHEMATICS 
CLASSICAL MECHANICS 


GALILEAN TRANSFORMATIONS 


Galileo Galilei {1564-1642 AD} 


”THE SIMPLICITIES OF NATURAL LAWS ARISE THROUGH 
THE COMPLEXITIES OF THE LANGUAGES WE USE FOR 
THEIR EXPRESSION.” 

: Eugene Paul Wigner 


»RAFFINIERT IST DER HERR GOTT, ABER BOSHAFT IST ER NICHT!” 
< God is slick, but he ain’t mean! > 
: Albert Einstein 


”The velocity of essence is infinity. Now is everywhere simultaneously.” 


: E. H. Dowdye, Jr. 


”Das Wesen pflanzt sich mit unendlicher Geschwindigkeit fort. 
Nun ist gleichzeitig uberall.” 
: E. H. Dowdye, Jr. 
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